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1

KEYWORD EXTRACTION APPARATUS AND
PROGRAM

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s a Continuation application of PCT
Application No. PCT/JP2009/066561, filed Sep. 24, 2009,
the entire contents of which are incorporated herein by refer-
ence.

FIELD

Embodiments described herein relate generally to a key-
word extraction apparatus and program.

BACKGROUND

Generally, there are many cases where a user wishes to
search for a keyword that the user 1s interested in while
browsing a page. However, on a device with a small screen
such as a mobile device, 1t 1s not easy to select a keyword since
a pointing device such as a mouse cannot be used. To solve
this problem, there 1s a method of Web searching 1n which
keywords are automatically extracted within the page being
browsed, and then a list 1s presented so that the user can search
with a keyword by selecting the keyword or selecting a com-

mand for the keyword (See, e.g., JP-A. No. 2008-217333
(KOKAI)).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exemplary block diagram illustrating a con-
figuration of a keyword extraction apparatus according to the
first embodiment.

FI1G. 2 1llustrates an example of the user interface.

FI1G. 3 1llustrates examples of the browsed page, character
string and keyword information 1tems.

FIG. 4 illustrates a schematic diagram of the relative posi-
tion of a keyword.

FIG. 5 illustrates an example of the scrolling information
item according to the first embodiment.

FIG. 6 1llustrates an example of the scoring method accord-
ing to the first embodiment.

FIG. 7 1s an exemplary flowchart illustrating the operation
at the time of mitially displaying a document according to the
first embodiment.

FIG. 8 1s an exemplary tflowchart illustrating the calcula-
tion of the 1mitial score.

FI1G. 9 1s an exemplary flowchart illustrating the operation
after scrolling according to the first embodiment.

FIG. 10 1s an exemplary flowchart illustrating the score
update operation according to the first embodiment.

FIG. 11A 1llustrates an example of the keyword selection
window on the 1nitial page view.

FIG. 11B illustrates an example of the keyword selection
window after scrolling.

FIG. 12 1llustrates an example of selecting a command
regarding a keyword from the menu window.

FIG. 13 1s an exemplary block diagram illustrating a con-
figuration of a keyword extraction apparatus according to the
second embodiment.

FIG. 14 1llustrates an example of scrolling information
item according to the second embodiment.

FIG. 15 illustrates schematic diagram of the extraction
piece and extraction determination region.
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FIG. 16 1llustrates an example of keyword information
items according to the second embodiment.

FIG. 17 illustrates an example of the scoring method
according to the second embodiment.

FIG. 18 1s an exemplary flowchart illustrating the operation
at the time of mnitially displaying a document according to the
second embodiment.

FIG. 19 1s an exemplary flowchart illustrating the extrac-
tion target region checking operation.

FIG. 20 1s an exemplary flowchart 1llustrating the periodi-
cal score update operation.

FIG. 21 1s an exemplary flowchart illustrating the score
update operation for the case where no scrolling has been
performed.

FIG. 22 1s an exemplary flowchart illustrating the operation
of the keyword extraction apparatus after scrolling according
to the second embodiment.

FIG. 23 1s an exemplary flowchart illustrating the update
operation of neighboring region.

FIG. 24 1s an exemplary flowchart 1llustrating the score
update operation after scrolling.

FIG. 25A 1llustrates an example of the keyword selection
window at the time of initially displaying the document
according to the second embodiment.

FIG. 25B 1illustrates an example of the keyword selection
window right after scrolling.

FIG. 25C illustrates an example of the keyword selection
window when a predetermined time has elapsed atfter scroll-
ing.

DETAILED DESCRIPTION

If keywords are extracted from the entire document, there
1s a case where a large number of keywords not shown 1n the
document being browsed are extracted. To solve this problem,
there 1s a way to extract keywords only within the displayed
document. However, with this method, 11 a keyword that the
user wishes to search for 1s off the window by scrolling, the
user cannot search for the keyword.

In general, according to one embodiment, a keyword
extraction apparatus includes a display, a first calculation
unit, a scroll unit, a first generation unit, an extraction unit, a
scoring unit and a second generation unit. The display 1s
configured to display a document. The first calculation unit 1s
configured to calculate a partial region indicating a part of the
document displayed 1n the display. The scroll unit 1s config-
ured to scroll the document to display other than the partial
region. The first generation unit 1s configured to generate
scrolling information 1tem including a first position of a first
display region and a second position of a second display
region, the first display region being displayed before the
scrolling, the second display region being to be displayed
after the scrolling. The extraction unit 1s configured to extract
one or more keywords 1n the document. The scoring unit 1s
configured to calculate scores of the keywords 1n accordance
with positions that the keywords occur within the document.
The second generation unit 1s configured to generate a win-
dow for selecting at least one of the keywords 1n descending
order of the scores from first keywords, occurring within a
neighboring region, based on the scrolling information 1tem.

In the following, the keyword extraction apparatus accord-
ing to the present embodiments will be described 1n detail
with reference to the drawings. In the embodiments described
below, units specified by the same reference number carry out

the same operation, and may only be explained once.

First Embodiment

A description of the keyword extraction apparatus accord-
ing to the first embodiment with reference to FIG. 1 follows.
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A keyword extraction apparatus 100 according to this
embodiment includes a document display 101, a scroll unit
102, a keyword extraction unit 103, a display region calcula-
tion unit 104, a scrolling information generation unit 105, a
neighboring region calculation unit 106, a scoring unit 107, a
keyword selection window generation unit 108, and a search
unit 109.

The document display 101 externally acquires, for
example, adocument (not shown) and displays it in a window.
In the present embodiment, the document includes a web
page, electric document (or text), a part of the document and
the like.

The scroll unit 102 scrolls the document in accordance
with a user’s operation when the entire document cannot be
shown within the window. The document display 101 and the
scroll unit 102 may be called a user interface (UI). The scroll
unit 102 may automatically scroll the document based on the
externally recerved scrolling amount.

The keyword extraction unit 103 receives data regarding
the size of display window from the document display 101,
and extracts keywords within the currently viewable page,
and keyword information items each indicating a semantic
attribute and a position of each keyword.

The display region calculation umit 104 also receives the
data indicating the size of window from the document display
101 and data indicating the size of scroll bar on the window
from the scroll unit 102, and calculates a display region which
1s a region currently displayed in the document display 101.
Concretely, the display region calculation unit 104 calculates
the display region by relatively calculating the coordinates of
the currently displayed region relative to the entire document.
The display region will be explained 1n detail with reference
to FIG. 4 later.

The scrolling information generation unit 105 recerves the
display region from the display region calculation unit 104,
and receives the scrolling amount from the scroll unit 102.
The scrolling immformation generation unit 105 generates
scrolling information item indicating the display region
betore scrolling and the current display region.

The neighboring region calculation unit 106 receives the
scrolling information i1tem from the scrolling information
generation unit 105, and calculates a neighboring region indi-
cating a region outside the current display region 1n which
keywords that the user may be interested in occur.

The scoring unit 107 recerves the scrolling information
item from the scrolling information generation unit 105, the
keyword imnformation 1items from the keyword extraction unit
103, and the neighboring region from the neighboring region
calculation unit 106, and performs scoring to the extracted
keywords based on the received data.

The keyword selection window generation unit 108
receives the scores from the scoring unit 107, and generates a
window for selecting keywords based on the scores assigned
to the keywords shown 1n the display region and the neigh-
boring region.

The search unit 109 receives keywords from the keyword
selection window generation umt 108, and searches for the
keywords 1n accordance with the user’s operation. Keyword
searching may be performed, for example, by using a search
engine or an external database (not shown).

An example of the user interface will be described 1n detail
with reference to FIG. 2.

In FIG. 2, a scroll bar 202 1s provided at the nght side of a
display window 201. The scroll unit 102 functions by the user
moving a drag handle 203 of the scroll bar 202 up or down by
means of buttons installed in an apparatus, for example. On an
apparatus with a touch screen, the drag handle 203 can be
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moved directly by a pen or a finger. The document may be
scrolled by sliding a pen or a finger over part of the screen 1n

the desired direction.

The display region R 1s defined by the width R, and the
height R, of the display window 201 of the document display
101. As shown 1n FIG. 2, 1n the case where the scroll bar 202

1s shown 1n the window, the display region R 1s obtained by
climinating the scroll bar 202 from the display window 201,
and the width R and the height R, become smaller.

The keyword extraction processing, the keyword semantic
attribute determination processing, and the keyword position

calculation at the keyword extraction unit 103 will be
described 1n detail with reference to FIG. 3. FIG. 3 (a) shows
a currently viewable page in the user interface, FIG. 3 (b)
shows character strings 1n which keywords will be extracted,
and FIG. 3 (¢) 1s a table of keyword information items
obtained as a result of the keyword extraction processing.

Keywords can be extracted by using a method of extracting,
a noun phrase by using the conventional technology of mor-
phological analysis. The semantic attribute of keyword can be
determined by using the conventional proper expression
extraction method based on dictionaries or rules.

For example, 1 a rule that a character string including
“corporation” 1s determined as “company name” 1s used, a
keyword or collocation including “corporation” 1s deter-
mined as “company name” by the keyword semantic attribute
determination processing.

In this embodiment, when the document display 101 1ni1-
tially displays a document, the text 1s extracted from other
than character for markup. In FIG. 3, the text except the
buttons of “search” and “menu” shown i FIG. 3 (a) 1s
extracted as shown in F1G. 3 (b). The table of keyword infor-
mation 1tems shown i FIG. 3 (¢) 1s obtained by performing
the semantic attribute determination processing to the text
shown 1 FIG. 3 (b). In the table of keyword information
items, word/phrase 301, semantic attribute 302 and position
303 are associated with each other. For example, for “veg-
ctable curry,” the semantic attribute 302 1s “dish,” and the
position 303 1s “0.” For “tomato,” the semantic attribute 302
1s “ingredient,” and the position 303 1s “31.” The position 303
represents the position counting from the head of the charac-
ter string, but may be the absolute position in the entire
document as described later. The position 303 can be deter-
mined 1n any appropriate way.

The relative position of a certain keyword within the dis-
play region R will be explained in detail with reference to
FIG. 4.

The relative position (rx, ry) represents a point at the
middle of a box enclosing a keyword from a point (R, R))
(1n1tial point) at the upper left corner of the display region R.
For example, in FIG. 4, the point (absolute position) at the
middle of the box enclosing “science hall” from the origin “0”
1s represented as (pX, py), and (rx, ry) 1s represented as (px-R
py-R,). The absolute position (px, py) can be obtained by
using the function of the Document Object Model (DOM) 1
the browsed document 1s a web page.

The mitial point (R, R)) of the display region R after
scrolling 1s determined by the scrolling amount defined by the
scroll unit 102. For example, 11 the amount of a single scroll 1s
represented by (S,, S,), and the current scrolled position 1s
(S,. S,), the imitial position (R, R,) ot the display region R 1s
equal to (S, S,). After another scroll 1s performed, the nitial
position (R',, R" ) ot the display region R 1s equal to (S,+R,
S +R,). The display region calculation unit 104 updates the
display region R every time the user scrolls down the docu-
ment.
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An example of scrolling information 1tem generated by the
scrolling information generation unit 105 will be described 1n
detail with reference to FIG. 5.

The scrolling information generation unit 105 generates
scrolling information item U 501 indicating the display
region R,_. . indicating the coordinates of the display region
betore scrolling and the display region R 1ndicating the coor-
dinates of the current display region after scrolling, in accor-
dance with the user’s scrolling.

On the 1nitial page view, no scrolling has been performed,
and the display regionR,_,,, has no data (empty). The current
display region R 1s calculated by the display region calcula-
tion unit 104. In FIG. 5, the current display region R on the
initial page view 1s (0, 0, 480, 640). The four parameters of the
display region R include the initial position (R,, R,), the
width R and the height R, . In FIG. §, the initial position (R,
R.) on the initial page view 1s (0, 0).

For example, the scrolling information 1tem U 501 after
scrolling the page by 240 pixels (in the positive direction of
the y-axis) indicates the display region R, 18 (0, 0, 430,
640), and the current display region R 1s (0, 240, 480, 640).
The display region R, indicates the display region before
scrolling. The amount of one scroll 1s obtained by comparing
the display region R, with the current display region R.

The neighboring region D will be described below. In the
present embodiment, the neighboring region D 1s a rectangu-
lar region. The neighboring region D 1s equal to the display
region R on the nitial page view of the document display 101.

When the user scrolls the document, the neighboring
region calculation unit 106 updates the neighboring region D
so as to include the display region R, and the current
display region R by referring to the scrolling information 1tem
U. For example, in FIG. 5, the scrolling information item U
501 after scrolling shows that the display regionR,,_.,,. 15 (0,
0, 480, 640), and the current display region R 1s (0, 240, 480,
640). Comparing the display region R, ., with the current
display region R, 1t 1s shown that the document 1s scrolled
down by 240 pixels. The height of the neighboring region D
1s 880 which 1s obtained by adding the scrolling amount of
240 to the height of the display region R, of 640. The neigh-
boring region D which includes the display region R, and
the current display region R 1s (0, 0, 480, 880).

The neighboring region D 1s not limited to a rectangular
region, and may be a region including multiple rectangles or
a region which 1s not a rectangle. For example, the neighbor-
ing region D may be the smallest convex polygon including
the display region R, and the current display region R.

An example of scoring method will be explained 1n detail
with reference to FIG. 6.

In FIG. 6, the direction of scrolling 1s limited to vertical for
simplification. However, scoring can be performed in hori-
zontal or diagonal scrolling in the same manner.

First, the base score of a keyword within the display region
R 1s set to be higher than that outside the display region R
since the user’s iterest may be higher in the current display
region R. With reference to the base score, an additional score
1s added to each keyword in accordance with the relative
position.

On the in1tial page view, the keywords located 1n the higher
positions will be assigned higher additional scores, and key-
words outside the current display region R are set to zero,
since the user usually reads the page from the top.

After scrolling the document, higher additional scores are
added to the keywords located 1n the lower positions of the
display region R, since the user usually pays more attention to
newly shown text. The additional scores of keywords outside
the display region R but within the neighboring region D are
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decreased 1n accordance with the distance away from the
display region R since the user’s interest may be lower for the
text away from the display region R as the user continues to
read. The detailed scoring process will be described with
reference to the tlowchart of FIG. 8.

The operation of the keyword extraction apparatus accord-
ing to the first embodiment at the time of 1mitially displaying
the document will be described with reference to the flow-
chart of FIG. 7.

In step S701, the display region calculation unit 104 cal-
culates the display region R.

In step 8702, the scrolling information generation unit 105
initializes the scrolling information item U.

In step S703, the keyword extraction unit 103 extracts
keywords from the whole page, and obtains keyword 1nfor-
mation 1tem for each keyword which includes the absolute
position (pX, py) and the semantic attribute.

In step S704, the neighboring region calculation unit 106
initializes the neighboring region D to be the same as the
display region R.

In step S705, the scoring unit 107 calculates the relative
position (rx, ry) in the display region R for a keyword w..

In step S706, the scoring unit 107 calculates the initial
score of keyword w, based on the calculated relative position
(rx, ry). The calculation of the mnitial score will be described
with reference to FIG. 8 later.

Step S705 and step S706 are executed for all extracted
keywords.

In step S707, the keyword selection window generation
unit 108 generates a keyword selection window. The opera-
tion at the time of mitially displaying the document 1s com-
pleted.

The calculation of the 1nitial score 1n step S706 shown 1n
FIG. 7 will be described m detail with reference to the flow-
chart of FIG. 8.

In step S801, the scoring umt 107 determines whether or
not the keyword w, 1s within the display region R. If the
keyword w, 1s within the display region R, step S802 1s
executed. ITf w, 1s not within the display region R, step S803 1s
executed.

In step S802, the scoring unit 107 calculates the initial
score of the keyword w,. The 1nitial score ws 1s given by

(1)

where wby, 1s the base score 1n the display region R, and 1,(rx,
ry) 1s a function for assigning additional scores to divided
display region R. The function of 1,(rx, ry) 1s given by

WS=wb p+f,(7x,7V),

a (rv < Rp/3)
b (R,/3=<ryv=<2-R;/3)
C (2-Ry /3 < ry)

(2)
Jolrx, ry) =

(a>b>c>0).

The function of 1,(rx, ry) 1s also given by any approprate
equation using the relative position (rx, ry), such as

(3)

In step S803, the 1nitial score of the keyword w, 1s set to
zero since the keyword w, 1s not within the display region R.

The operation of the keyword extraction apparatus accord-
ing to the first embodiment after scrolling the document will
be described with reference to the tflowchart ot FIG. 9.

In step S901, the display region calculation unit 104
updates the display region R.

Tolrx,ry)y=a-rx+b-ry+c.
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In step S902, the scrolling information generation unit 105
updates the scrolling information item U. In step S903, the
neighboring region calculation unit 106 updates the neigh-
boring region D.

In step S904, the scoring unit 107 calculates the relative
position (rx, ry) in the display region R for the keyword w..
In step S905, the scoring unit 107 updates the score of key-
word w.. Steps S904 and S903 are executed for all extracted
keywords. The operation of updating score will be described
later with reference to FIG. 10.

In step S906, the keyword selection window generation
unit 108 updates the keyword selection window 1n accor-
dance with the updated score.

The operation of updating score will be described with
reference to the flowchart of F1G. 10. For simplification, score
calculation will be explained only based on a vertical scroll,
but can be performed for a horizontal or diagonal scroll in the
same mannet.

In step S1001, the scoring unit 107 determines whether or
not the keyword w, 1s within the display region R. If the
keyword w, 1s within the display region R, step S1002 1s
executed. If w, 1s not within the display region R, step S1003
1s executed.

In step S1002, the scoring unit 107 calculates the updated
score of the keyword w.. The updated score ws 1s given by

(4)

The equations (2) and (3) can be applied to the function
t,(rx, ry). The constants are set to O0<a<b<c so that higher
additional scores are assigned to keywords located in the
lower positions of the display region R.

In step S1003, the scoring unit 107 determines whether the
keyword w, 1s located within the neighboring region D out-
side the display region R. If the keyword w, 1s located within
the neighboring region D outside the display region R, step
51004 1s executed, and 11 not, step S10035 1s executed.

In step S1004, the updated score of the keyword w, 1s
calculated 1n the same way 1n step S1002. The updates score
ws 15 given, for example, by

ws=wb p+f(¥Xx,FV).

(3)

where wb , 1s the base score 1n the neighboring region D, and
g.(rx, ry)1s given in the same way as 1n equations (2) and (3).

In step S1005, the updated score of the keyword w, 1s set to
zero since the keyword w, 1s not within the display region R
and the neighboring region D.

An example of the selection window generated by the
keyword selection window generation unmit 108 will be
described with reference to FIGS. 11A and 11B.

As shown in FIG. 11A, on the initial page view, keywords
shown 1n the display region R are highlighted in the document
display 101. The keywords can be indicated as buttons so that
the user can easily notice that the keywords are selectable.
The highlight colors of keywords may be changed in accor-
dance with the scores to emphasize keywords having higher
SCOres.

FIG. 11B shows an example of keyword selection window
after scrolling. The keywords shown 1n the display region R
are highlighted in the document display 101 as same as FIG.
11A. The keywords shown in the neighboring region D
(neighboring keywords) are displayed in a neighboring key-
word display region 1101. The neighboring keyword display
region 1101 1s a separate window from the display region R,
and provided at the top or the bottom of the document display
101. In the neighboring keyword display region 1101, not all
neighboring keywords are displayed, but only N keywords
having the highest scores (N 1s a natural number) are dis-

ws=wbpt+g, (rx,7y),
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played. The keywords may be arranged 1n a horizontal line, or
arranged close relation to the original text as shown in FIG.
11B.

On the 1mnitial page view, 1t 1s not necessary to display the
neighboring keyword display region 1101 since the neighbor-
ing region D 1s the same as the display region R. The key-
words may be always highlighted, but may be highlighted
only when the user presses a search button.

For the case where the user may select a keyword by using,
cursor buttons or by touching the screen on the keyword
selection window, a command for the keyword can be
selected from a drag down menu by the user’s operation.

FIG. 12 shows an example of window for selecting a com-
mand for a keyword by the user’s operation.

A drag down menu 1201 1s generated in accordance with
the semantic attribute of the selected keyword. As shown 1n
FIG. 12, the drag down menu 1201 may include a command
to search for a how-to video 1n addition to a command to
search the Web for “scald” whose semantic attribute 1s “tech-
nique.” The drag down menu for “vegetable curry” whose
semantic attribute 1s “dish” may include a command to search
for restaurants for vegetable curry.

In accordance with the first embodiment, keyword extrac-
tion 1s performed not only for the current document but also
for the part of the document which 1s no longer on screen but
which, on the basis of the user’s scrolling, the user may be
interested 1n, so that suificient keywords can be presented to
the user, and the user can easily and efficiently select a desired
keyword.

Second Embodiment

In the first embodiment, keyword extraction 1s performed
for all documents, and the number of keywords will be large
for a large site (a number of documents). For such keyword
extraction, it takes longer to become ready for the user’s
keyword selection. The second embodiment 1s different from
the first 1n that keyword extraction 1s performed only for
required parts of all documents.

In addition, the second embodiment 1s different from the
first 1n that time data 1s added to scrolling information 1item 1n
accordance with the elapsed time after the user’s scrolling,
and the scores of keywords are updated in accordance with
the scrolling amount and time between scrolls.

A description of the keyword extraction apparatus accord-
ing to the second embodiment with reference to FIG. 13
follows.

A keyword extraction apparatus 1300 according to the
second embodiment includes an extraction determination
region calculation umt 1301, an extraction piece calculation
umt 1302, an extraction target region determination unit
1303, and a keyword information storage 1304 1n addition to
the keyword extraction apparatus 100 of the first embodi-
ment. The scoring unit 107 of keyword extraction apparatus
1300 also 1includes, a conspicuity calculation unit 1303, and a
scroll characteristic control unit 1306.

The extraction determination region calculation unit 1301
receives scrolling information 1tem from a scrolling informa-
tion generation unit 105, and calculates an extraction deter-
mination region C. The extraction determination region C 1s a
region for determining whether additional keyword extrac-
tion 1s necessary, and 1s set to be larger than a display region
R. The extraction determination region C 1s required for
extracting keywords 1n advance in a region which may be
viewed next by the user. The size of the extraction determi-
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nation region C 1s determined at the time of 1nitially display-
ing the document, and the region 1s updated in accordance
with the user’s scroll.

The extraction piece calculation umt 1302 receives the
extraction determination region C from the extraction deter-
mination region calculation unit 1301, and calculates an
extraction piece region (extraction piece) I. (1 1s a positive
integer). Calculation of extraction pieces 1s completed at the
time of 1nmitially displaying the document.

The extraction target region determination unit 1303
receives the extraction determination region C from the
extraction determination region calculation unit 1301 and the
extraction piece from the extraction piece calculation unit
1302, and determines whether the extraction determination
region C overlaps an extraction piece in which keyword
extraction has not been performed. If the extraction determi-
nation region C overlaps an extraction piece 1 which key-
word extraction has not been performed, an instruction to
perform keyword extraction for the corresponding extraction
piece 1s made to the keyword extraction unit 103.

The keyword information storage 1304 recerves keywords
from the keyword extraction unit 103, and stores IDs of
extracted keywords, the semantic attributes, the absolute
position 1n the document, the relative position in the current
display region R, and the scores as keyword information
items. The extracted keywords may be stored in the keyword
information storage 1304 every time the keyword extraction
unit 103 extracts keywords, or may be stored in the keyword
information storage 1304 after the keyword extraction for
cach extraction piece 1s completed. The keyword information
items to be stored 1n the keyword information storage 1304
will be explained 1n detail with reference to FIG. 16 later.

The conspicuity calculation unit 1303 calculates conspicu-
ity value of each keyword based on the text color, background
color, size and design, and adds additional scores. The con-
spicuity value 1s an index indicating how eye-catching a key-
word 1s. For example, the conspicuity value 1s given by
axV ,~SizexLength (ais a constant), where V - represents
the difference 1n brightness between the text color of a key-
word and the background color, Size represents the font size,
and Length represents the length of keyword. The conspicuity
value may be added to the keyword information items.

The scroll characteristic control unit 1306 adds a additional
score to a keyword based on the position of selected keyword
(target keyword) on the imitial page view and the history of the
scrolling information item. For example, 1f in many cases, the
scrolling speed v of the previous scrolling information 1item U
1s a predetermined value v,, with or more, and the relative
position of the selected keyword 1n the y-axis ry 1s often 1n the
lower part of the display region (for example, 2xR,/3), 1t 1s
assumed that 11 the scrolling speed v 1s high, the user may be
interested 1n the lower part of the display region. Additional
scores are added to keywords in the lower part of the display
document 11 the scrolling speed v 1s high.

The scrolling information 1tem generated by the scrolling
information generation unmit 105 according to the second
embodiment will be explained 1n detail with reference to FIG.
14.

The scrolling information item U 1401 includes the display
region betore scrolling R,_. ., the current display region R,
the time of completing scroll t, and the scrolling speed v (v_
represents the scrolling speed in the x-axis, v, represents the
scrolling speed 1n the y-axis). The scrolling speed v indicates
the number of pixels the display region moves 1n the x- and
y-axes 1n one second. The time t represents the time when the
initial page 1s displayed for the initial page view. Since the
scrolling speed v 1s given based on movement in the x- and
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y-axes, the scrolling speed 1n the horizontal or diagonal direc-
tion can be calculated 1n addition to the speed 1n the vertical
direction.

On the 1n1tial page view, no scrolling has been performed,
and the display region R, ., has no data (empty). In FIG. 14,
the current display region R on the 1nitial page view 1s (0, O,
480, 640). The scroll time t indicates “06/16/2009 T12:34:
50,” and the scrolling speed v 1s zero both 1n the x- and y-axes.

r

T'he case where the document 1s scrolled by 240 pixels for
eight seconds (240 pixels down 1n the positive direction of the
y-axis) will be explamned. The display region R, . 1s the
same as the display region on the mitial page view, and
represents (0, 0, 480, 640). The current display region R after
240-pixel scroll 1s (0, 240, 480, 640) 1in which the initial
position R, 1s changed. The scroll time t represents the time of
completion of the scroll, “06/16/2009 T12:34:58.” The scroll-
ing speed v 1s calculated by the time from when the scroll 1s
started (when the 1nitial page 1s displayed for the nitial page
view ) to when the scroll 1s completed and the scrolled pixels.
In this case, since the document 1s scrolled by 240 pixels in the
positive direction of the y-axis for eight seconds, the scrolling

speed v 1s (0, 30) pixels/second.
The scrolling information item U 1401 may include the last

scrolling amount S nstead ot the display region R, .., and

the scrolling start time t__  1instead of the scrolling speed v.

The extraction determination region C will be explained 1n
detail with reference FIG. 15.

The whole document 1s represented by (P, P,) where P,
indicates the width and P, indicates the height. The whole
document 1s divided 1nto one or more extraction pieces. In
FI1G. 15, the whole document P 1s divided into four extraction
pieces I, (1=0, 1, 2, 3). Each extraction piece I, 1s defined by
four parameters including the mitial position I, 1., the width

ij
[ and the height I, as same as the display region R. For

example, an extraction piece has a 1000 width and a 13500
height, the extraction piece I, 1s represented as (I, To,. Lo,
I,,)=(0, 0, 1000, 1500). The extraction piece I, 1s represented
as (I, I,,, I,,, I,)=(0, 1500, 1000, 1500).

The extraction determination region C 1s set to be larger
than the display region R to perform keyword extraction by

taking the user’s scroll into consideration.

An example of keyword information items stored 1n the
keyword information storage 1304 will be explained in detail
with reference to FIG. 16.

The keyword information 1tem for each keyword includes
an 1D, a word/phrase 301, a semantic attribute 302, an abso-
lute position 1601 (px, py) which are not changed after extrac-
tion, a relative position 1602 (rx, ry) in the display region R
which 1s updated every time the user scrolls the document,
and a score 1603 (ws) which 1s updated by periodical score
update process which 1s described below. If the keyword
extraction unit 103 extracts an keyword which has not been
stored 1n the keyword information storage 1304, the extracted
keyword and the corresponding keyword information item
are stored in the keyword information storage 1304. For
example, for “vegetable curry” whose ID 1s “zero,” the
semantic attribute 302 represents “dish,” and the absolute
position 1601 (px, py) represents “294, —11.” The data 1n
word/phrase 301, semantic attribute 302, and absolute posi-
tion 1601 are not changed after extraction. The relative posi-
tion 1602 (rx, ry) in the display region R represents “294,
—11”which 1s updated for each scroll, and the score 1603 (ws)
represents “5.0” which 1s periodically updated by score
update process. The value of ry 1s a negative value since the
display region R moves down by 80 pixels (in the positive

IxX?
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direction of the y-axis shown in FIG. 5) from the 1nitial page
view, and the character string of “vegetable curry” 1s oif the
display region R.

An example of scoring method according to the second
embodiment will be explained 1n detail with reference to FIG.
17.

As same as FIG. 6, the direction of scrolling 1s limited to
the vertical for simplification. As same as the first embodi-
ment, the base scores for keywords within the display region
R are set to be higher than those outside the display region R
but within the neighboring region D.

The method for scoring a keyword within the display
region R at the time of imitially displaying a document or right
after scrolling the document 1s the same as that of the first
embodiment. However, the same score 1s added to each key-
word within the display region R when a predetermined time
has elapsed after initially displaying the document or scroll-
ing the document. The time of imitially displaying a document
indicates a predetermined period after completion of mitial
display of the document, and the time of right after scrolling
the document 1indicates a predetermined period after comple-
tion of scroll of the document.

The same score 1s added to each keyword outside the
display region R but within the neighboring region D right
after scrolling the document. After a predetermined time has
clapsed after scrolling, higher additional scores are assigned
to keywords located closer to the display region R. Since the
keywords located outside the display region R were displayed
before scrolling, the user seems to be interested in the key-
words regardless of the distance from the display region R
right after scrolling; however, the user’s interest will be lower
for the keyword away from the display region R after a pre-
determined time has elapsed.

The operation of the keyword extraction apparatus accord-
ing to the second embodiment at the time of mitially display-
ing the document will be explained 1n detail with reference to
the flowchart of FIG. 18.

In step S1801, the display region calculation unit 104 cal-
culates the display region R.

In step S1802, the scrolling information generation unit
105 nitializes the scrolling information item U.

In step S1803, the extraction determination region calcu-
lation umit 1301 calculates the extraction determination
region C. The extraction determination region C 1s defined,
for example, by the widthC, =R +k" andtheheight C,=R, +
k”,, where each of a fixed width k”_ and a fixed height k", is
represented by a constant. For example, k”  and k®, may be a
multiple of the width or height of the display region R, or may
be an M multiple of a single scrolling amount. A single
scrolling amount may be predetermined by a constant or
determined in accordance with the previous scrolling speed of
the user (or the average of the scrolling speed) as “k°, =axv_
avg,” and “k’ ,—bxv,, avg” By so doing, the scroll unit
amount may be determined so that a larger extraction deter-
mination region C 1s set for a user whose scrolling speed 1s
high, and keyword extraction 1s not frequently performed.

In step S1804, the extraction piece calculation unit 1302
calculates an extraction piece I.. The shape of each of extrac-
tion pieces I, to I 1s set to be the same as that of the corre-
sponding extraction determination region C, and the extrac-
tion pieces are arranged like a grid as shown 1n FIG. 15. For a
web page, the extraction piece I, may be determined for each
block of HTML elements by analyzing the DOM tree struc-
ture, or may be determined for each web page.

In step S1803, the neighboring region calculation unit 106
initializes the neighboring region D. In the present embodi-
ment, the neighboring region D includes two rectangular
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regions D, and D,. As same as the first embodiment, the
initialized neighboring region D, 1s the same as the display
region R, and neighboring region D, 1s empty.

In step 1806, the extraction target region determination
umit 1303 determines whether keyword extraction i1s per-
formed for each extraction piece I.. The operation of checking
the extraction target region 1n step S1806 will be described
later with reference to FIG. 19.

In step S1807, the scoring unit 107 updates the relative
position (rx, ry) in the display region R for keywords w stored
in the keyword imnformation storage 1304. The relative posi-
tion 1s calculated the same as 1n step S703 as shown 1n FIG. 7.

In step S1808, the scoring unit 107 updates the score of
keyword. The operation 1n step S1808 will be described later
with reference to FIG. 20.

The operation of checking the extraction target region in
step S1806 will be described with reference to FIG. 19.

In step 1901, the extraction target region determination
unit 1303 determines whether or not keyword extraction 1s
performed for the extraction piece I.. If keyword extraction
has not been performed for the extraction piece I, step S1902
1s executed. If keyword extraction has been performed for the
extraction piece I, the operation to the extraction piece I, 1s
terminated, and keyword extraction 1s performed for the next
extraction piece 1.

In step 1902, the extraction target region determination
unit 1303 determines whether or not the extraction determi-
nation region C overlaps a part of the extraction piece 1. If the
extraction determination region C overlaps a part of the
extraction piece I, step S1903 1s executed. If the extraction
piece 1. does not overlap the extraction determination region
C, the operation to the extraction piece 1. 1s terminated, and
keyword extraction is performed for the next extraction piece
L.

In step S1903, the keyword extraction umt 103 performs
keyword extraction to the extraction piece I.. If a whole word
or sentence 1s not included in the extraction piece, the extrac-
tion piece can be extended to some extent, for example, to
include the whole word or sentence, or to include the whole
HTML element for the web page.

In step S1904, the keyword extraction unit 103 stores a
keyword extracted 1n step S1903 1n the keyword information
storage 1304. The relative position and score included 1n
keyword information items are not defined since the extracted
keyword 1s outside the display region R. Steps S1901 to
S1904 are executed to each extraction piece I=I,, ..., . By
the above process, keyword extraction 1s performed for the
next extraction target unit.

The periodical score update of keyword will be explained
in detail with reference to the flowchart of FIG. 20.

In step S2001, the scoring unit 107 determines whether a
single scrolling has been performed by referring to the scroll-
ing information item recerved from the scrolling information
generation unit 105. If no scrolling has been performed, step
52002 1s executed, 11 scrolling 1s performed at least once, step
S2003 1s executed. At the time of mitially displaying the
document, since no scrolling has been performed, step S2002
1s executed.

In step S2002, the scoring unit 107 performs score update
for the case where no scrolling has been performed. The
operation in step S2002 will be described later with reference
to FIG. 21.

In step S2003, the scoring unit 107 performs score update
for the case where scrolling has been performed. The opera-
tion 1n step S2003 will be described later with reference to
FIG. 24.

Steps S2001 to S2003 are executed for each keyword w..




US 8,904,285 B2

13

In step S2004, the keyword selection window 1s updated
based on the updated score for each keyword. The periodical
score update process 1s completed.

The operation of score update by the scoring unit 107 for
the case where no scrolling has been performed 1n step S2002
will be described 1n detail with reference to FIG. 21.

In step S2101, the scoring unit 107 determines whether the
keyword w, 1s within the display region R. If the keyword w,
1s within the display region R, step S2102 1s executed, and 1f
not, step S2103 1s executed.

In step S2102, the score of the keyword w, within the
display region R 1s calculated. The score 1s given by

(6)

where wb g represents the base score of the keyword w, within
the display region R, (rx, ry) represents the relative position of
the keyword w , and U represents the scrolling information
item. Since 1f the elapsed time t , from the scroll time t 1ndi-
cated by the scrolling information item U 1s smaller than a
threshold t,, higher additional scores are assigned to key-
words located 1n a higher portion of the display region R, 1
(rx, ry, U) 1s given by

ws=whp+1 o(rx, 7y, U)

(1 —tg/tp)-a+i1g/ty-d (ry < Rp/3) (7)
(1 —t5/05)-D+1y/t-d (Ry/3<ry=<2-Ry/3)

(1l —tg5/tm)-c+1ty/t-d (2-Rn/3 <ry)

fﬂ(rxa Fy, U) —

(a>b>c>0,d>0).

If the elapsed time t , from the scroll time t indicated by the
scrolling information item U 1s greater than or equal to the
thresholdt,,, the additional scores of all keywords are set to be
the same, and 1, equal to d. At the time of mmitially displaying,
the document, the elapsed timet ,1s zero which 1s smaller than
the threshold t,, higher addltlonal SCOTes are 3551gned to
keywords located 1n a higher portion of the display region R
as same as the first embodiment.

In step S2103, the score of the keyword w, 1s set to zero.
The score update process for the case where no scrolling has
been performed 1s completed.

The operation of the keyword extraction apparatus after
scrolling has been performed according to the second
embodiment will be described 1n detail with reference to the
flowchart of FIG. 22.

In step S2201, the display region calculation unit 104
updates the display region R.

In step S2202, the scrolling information generation unit
105 updates the scrolling information item U.

In step S2203, the extraction determination region calcu-
lation unit 1301 updates the extraction determination region
C. The size of the extraction determination region C may be
the same as the mitially set size or updated 1n accordance with
the scrolling information item U. For example, the width C_,
and the height C, of the extraction determination region C are
given by

C_ =R _+0 +k° +k

C, =R, +k°, +k;

where (k .k, )=(a'lv_|,b-[v"]).

Based on equation (8), 1f the scrolling speed 1s high, the
extraction determination region C can be set to be large. The
position of the extraction determination region Cisdefined by
the central point (C_, C_ )=(C +C, /2, C +C,/2). The central

point 1s given by

(8)
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C_ =R +R /2+bv_

C, =R +R;/2+bv,, (9)

The extraction determination region C 1s adjusted to
include the display region R. By so doing, the extraction
determination region C 1s updated to be a rectangular region
including the display region R and a region which will be
displayed by scrolling.

In step S2204, the same operation of checking the extrac-
tion target region as 1n step S1806 1s performed. If necessary,
the keyword extraction unit 103 performs keyword extraction
for the next target extraction piece which will be displayed by
scrolling.

In step S2205, the neighboring region calculation unit 106
updates the neighboring region D. The operation i step
52205 will be described later with reference to FIG. 23.

In step S2206, the scoring unit 107 updates the relative
position (rx, ry) in the display region R for each keyword w,
stored in the keyword information storage 1304 the same as 1n
step S1807 shown 1n FIG. 8.

In step S2207, the scoring unit 107 updates the scores of
keywords. The operation 1n step S2207 will be described later
with reference to FIG. 24. The above steps are executed after
scrolling. Steps S2201 to S2207 are executed every time
scrolling 1s performed.

The operation of updating the neighboring region D by the
neighboring region calculation unit 106 1n step S22035 will be
described 1n detail with reference to the flowchart of FIG. 23.
The neighboring region D 1s set not to include the region
scrolled 11 the scrolling speed v 1s high, and 1s set to include
the region a little above the current display region R 1f the
scrolling speed v 1s low.

In step S2301, the scoring unit 107 determines whether or
not the absolute value of the scrolling speed v indicated by the
scrolling information item U 1s greater than or equal to a
predetermined value V , . If the absolute value of the scrolling
speed v indicated by the scrolling information item 1s greater
than or equal to the predetermined value V ,, step S2302 1s
executed, and 11 not, step S2303 1s executed.

In step S2302, 1f the absolute value of the scrolling speed v
indicated by the scrolling information 1tem U 1s greater than
or equal to a predetermined value V ,,, D, 1s set to be the same
as the display region R, and D, 1s set to be the same as the
display region before scrollmg Ryemre- 1he region between
the display region R and the display region before scrolling
Ryepre 18 N0t Included in the neighboring region D. This
avoids displaying keywords included 1n the part that the user
does not view intentionally.

In step S2303, the point dp for the case where the absolute
value of the scrolling speed v 1s less than the predetermined
value v, 1s given by

(ap,.dp,)=(R,+R,,/2-dVv,,R +R;/2-d"v,),

where d>length of diagonal o1 R/2, so that d 1s not included in
the display region R.

In step S2304, for neighboring region D,, the display
region R 1s expanded to include the point dp, and D1 1s set to
be empty. By expanding the display region R to include the
point dp, the scrolled region a little above the current display
region R can be included in the neighboring region D. For
example, the neighboring region D 1s obtained by calculating
D, and D, which are given by

(10)

D Ux:miﬂ (RIJ' dp J-:)
Do, =min(R,,dp,)

D Uw:maX(Rx_l_Rw_D O dp x_D 'Dx)
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Dﬂh:mﬂx (R},‘FR}I _D'Oyl dp}’_DQ}))

D =Empty. (11)

The operation of updating the neighboring region D 1s
completed in the above process.

The operation of score update after scrolling in step S2003
will be described 1n detail with reference to FIG. 24. The
operation 1s the same as 1n steps S1001 to S1005 shown 1n
FIG. 10. The operation will be explained assuming that the
direction of scrolling 1s limited to vertical for stmplification.
However, scoring can be performed in horizontal or diagonal
scrolling 1n the same manner.

In step S2401, the scoring unit 107 determines whether or
not the keyword w, 1s within the display region R. If the
keyword w, 1s within the display region R, step S2402 1s
executed. If w, 1s not within the display region R, step S2403
1s executed.

In step S2402, the scoring unit 107 calculates the updated
score of the keyword w.. The updated score ws 1s given by

ws=wb p+f(¥x,ry, U). (12)

[t the elapsed time t , from the scroll time t indicated by the
scrolling information item U 1s smaller than the threshold t,
t, (rx, ry, U) 1s given by

(1 —ty/tp)-a+i1g/ty-d (ry < Rp/3) (13)
filtm, ry, Uy=q 0 —t4/t)-O+15/ty-d (Rp/3<ry<2-Rp/3)

(1l —t5/tm)-c+iy/ty-d (2-Rp /3 <ry)

(c>b>a>0,d>0).

If the elapsed time t , 1s greater than the threshold t,, , 1,=d.
At the time of scrolling, since t =0, higher additional scores
are assigned to keywords located 1n a lower portion of the
display region R, 1n the same way as the first embodiment.

In step S2403, the scoring unit 107 determines whether the
keyword w, 1s outside the display region R but within the
neighboring region D. If the keyword w, 1s within the neigh-
boring region D, step 52404 1s executed. If the keyword w, 1s
not within the neighboring region D, step S2405 1s executed.

In step S2404, the updated score ws of a keyword within
the neighboring region D 1s given by

ws=wb g (rx, 7y, U). (14)

If the elapsed time t , from the scroll time t indicated by the
scrolling information item U 1s smaller than the threshold t, ,
21 (rX: ry, U) 1S giV@Il by

(1 —15/tp)-d+iy/ty-a (|ryl < Ry /3) (15)
girx, ry, U=} (1 —tg/typ)-d +itg5/ty- b (Rp/3 = |ry|<2-Rp/3)

(I —tg/tm)-d+1g/ty-c (2-Rp /3 < |ry|)

(a>b>c>0,d>0).

If the elapsed time t ;15 greater than the threshold t,,, g, (1x,
ry, U) 1s given by

a (lryl < Ry /3) (16)
gim, ry, U= b (Rp/3=|ry[=2-Ry/3)
¢ (2-Rp /3 <|ryl)

(a>b>c>0).

At the time of scrolling, since t =0, the same score 1s added
to each keyword within the neighboring region.
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In step S2403, the updated score of the keyword w, which
1s not within the display region R or the neighboring region D
1s set to zero. The score update after scrolling 1s completed.

The score 1s periodically updated by using a timer, for
example, other than at the time of mitially displaying the
document or scrolling the document. For example, the
updated score ws of the keyword w, shown within the neigh-
boring region D becomes larger as the elapsed time t, after
scrolling becomes larger as shown 1n equation (13). Accord-
ingly, higher additional scores are assigned to keywords in the
neighboring region D closer to the display region R.

An example of keyword selection window generated based
on the updated keyword scores will be explained 1n detail with
reference to FIGS. 25A to 25C.

Without the user’s operation, keywords shown in the
neighboring region D change as time has elapsed. Concretely,
FIG. 25A shows the mitial page view. Keywords extracted
within the display region R are highlighted.

FIG. 25B shows the window right after scrolling. In the

- B 4 4

neighboring keyword display region 1101, *“chop,” “egg-
plant” and “vegetable curry” are displayed as keywords.

FIG. 25C shows the window at the time when a predeter-
mined time has elapsed after scrolling. The scores for “chop,”
“eggplant” and “vegetable curry” which are located away 1n
the y-axis from the display region R are set to be low. The
scores ol keywords “carrot” and “potato” which are within
the neighboring region D and closer to the display region R
are updated to be high, and these keywords are displayed 1n
the neighboring keyword display region 1101.

According to the second embodiment, keyword extraction
1s performed only to the required region. This reduces time
required to become ready for the user’s keyword selection
even for a large document. In the second embodiment, the
scrolling information 1tem includes time data to change the
scores of keywords according to the elapsed time after scroll-
ing. This realizes keyword extraction in accordance with each
user’s scrolling amount, and the user can easily select a
desired keyword while browsing the document.

The flowcharts of the embodiments 1llustrate methods and
systems according to the embodiments. It will be understood
that each block of the flowchart illustrations, and combina-
tions of blocks in the flowchart 1llustrations, can be 1mple-
mented by computer program instructions. These computer
program instructions may be loaded onto a computer or other
programmable apparatus to produce a machine, such that the
instructions which execute on the computer or other program-
mable apparatus create means for implementing the functions
specified 1n the flowchart block or blocks. These computer
program 1nstructions may also be stored in a computer-read-
able memory that can direct a computer or other program-
mable apparatus to function in a particular manner, such that
the 1nstruction stored in the computer-readable memory pro-
duce an article of manufacture including instruction means
which implement the function specified in the flowchart block
or blocks. The computer program instructions may also be
loaded onto a computer or other programmable apparatus to
cause a series of operational steps to be performed on the
computer or other programmable apparatus to produce a
computer programmable apparatus which provides steps for
implementing the functions specified in the flowchart block
or blocks.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not mtended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
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embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the 1nventions.

What is claimed 1s:

1. A keyword extraction apparatus, comprising:

a display configured to display a document;

a first calculation unit configured to calculate a partial
region mndicating a part of the document displayed 1n the
display;

a scroll unit configured to scroll the document to display
other than the partial region;

a first generation unit configured to generate scrolling
information 1tem including a first position of a first dis-
play region and a second position of a second display
region, the first display region being displayed before
the scrolling, the second display region being to be dis-
played after the scrolling;

an extraction unit configured to extract one or more key-
words 1n the document;

a scoring unit configured to calculate scores of the key-
words 1n accordance with positions that the keywords
occur within the document: and

a second generation unit configured to generate a window
for selecting at least one of the keywords 1n descending
order of the scores from first keywords, occurring within
a neighboring region, based on the scrolling information
item.

2. The apparatus according to claim 1, further comprising

a second calculation unit configured to calculate the neigh-
boring region including the first display region and the second
display region.

3. The apparatus according to claim 1, further comprising,
a search unit configured to search an external information
source for the keywords.

4. The apparatus according to claim 1, wherein the extrac-
tion umt extracts the keywords occurring within the first
display region and the second display region.

5. The apparatus according to claim 1, wherein

the scoring unit sets first base scores which are initial
values of second keywords to be higher than second base
scores which are initial values of third keywords, the
second keywords occurring within the second display
region, the third keywords occurring outside the second
display region and occurring within the neighboring
region, the second keywords and the third keywords
being both included 1n the keywords,

adds first additional scores to the first base scores so that
higher scores are assigned to the second keywords
located 1n higher positions of the second display region,
at a time of mitially displaying the document, and

adds second additional scores to the first base scores so that
higher scores are assigned to the second keywords
located 1n lower positions of the second display region
and adds third additional scores to the second base
scores so that higher scores are assigned to the third
keywords located closer to the second display region,
alter scrolling the document.

6. The apparatus according to claim 1, further comprising:

a third calculation unit configured to calculate a plurality of
first extraction pieces obtained by dividing the docu-
ment 1nto at least two regions;

a Tourth calculation unmit configured to calculate an extrac-
tion determination region which 1s larger than the second
display region; and
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a determination unit configured to determine whether or
not the extraction determination region overlaps a part of
at least one of second extraction pieces, the second
extraction pieces each indicating one of the first extrac-
tion pieces which has failed to extract the keywords,

wheremn 1f the determination unit determines that the
extraction determination region overlaps the part, the
extraction unit extracts the keywords from each of the
overlapped second extraction pieces.

7. The apparatus according to claim 6, wherein the scroll-
ing information item further includes an elapsed time after
scrolling and a scrolling speed.

8. The apparatus according to claim 6, wherein

the scoring unit sets {irst base scores of second keywords to
be higher than second base scores of the third keywords,
the second keywords occurring within the second dis-
play region, the third keywords occurring outside the
second display region and occurring within the neigh-
boring region, the second keywords and the third key-
words being both included in the keywords,

adds first additional scores to the first base scores so that
higher scores are assigned to the second keywords
located 1n higher positions of the second display region,
until a time has elapsed after imitially displaying the
document, and adds second additional scores to the first
base scores so that the scores of the second keywords
become equal to each other after the time has elapsed
after mitially displaying the document, and,

adds third additional scores to the first base scores so that
higher scores are assigned to the second keywords
located 1n lower positions of the second display region,
and adds fourth additional scores to the second base
scores so that the fourth additional scores of the third
keywords become equal to each other until the time has
clapsed after scrolling the document, and adds fifth addi-
tional scores to the first base scores so that the scores of
the second keywords become equal to each other, and
adds sixth additional scores to the second base scores so
that higher scores are assigned to the third keywords
located closer to the second display region, aiter the time
has elapsed after scrolling the document.

9. The apparatus according to claim 7, wherein the fourth
calculation unit expands the extraction determination region
as the scrolling speed increases.

10. The apparatus according to claim 8, further comprising
a fifth calculation unit configured to calculate conspicuity
value for a keyword, the conspicuity value being an index
indicating how eye-catching the keyword 1s based on charac-
teristics on design including at least one of a text color, a
background color and a font size,

wherein the scoring unit adds the conspicuity value to
either the first base scores or the second base scores.

11. The apparatus according to claim 8, further comprising
a control unit configured to calculate a scroll characteristic of
a user, based on position information item of a target keyword
selected by the user within the second display region and the
scrolling speed until the user selects the target keyword,

wherein the scoring unit sets eighth additional scores of the
third keywords 1n accordance with the position of each
of the keywords within the second display region based

on the scrolling speed, and adds the eighth additional
scores to the first base scores or the second base scores.

12. A non-transitory computer readable medium including
computer executable instructions, wherein the instructions,
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when executed by a processor, cause the processor to perform
a method comprising:

displaying a document on a display;

calculating a partial region indicating a part of the docu-
ment displayed 1n the display; 5

scrolling the document to display other than the partial
region;

generating scrolling information i1tem including a first
position information 1tem of a first display region and a
second position mnformation item of a second display 10
region, the first display region being displayed before
the scrolling, the second display region being to be dis-
played aiter the scrolling;

extracting one or more keywords in the document;

calculating scores of the keywords in accordance with 15
positions that the keywords occur within the document;
and

generating one or more windows for selecting at least one
of the keywords 1n descending order of the scores from
first keywords, occurring within a neighboring region 20
based on the scrolling information item.
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